p38 Kinase rescues failing myocardium after myocardial infarction: evidence for angiogenic and anti-apoptotic mechanisms.
As a leading cause of heart failure, postinfarction left ventricular remodeling represents an important target for therapeutic interventions. Mitogen-activated protein kinases regulate critical cellular processes including stress response and survival, but their role in left ventricular remodeling is unknown. In the present study, rats were subjected to myocardial infarction by ligating the left anterior descending coronary artery. Western blot and kinase assay analysis revealed an inactivation of p38 kinase after myocardial infarction. Local adenovirus-mediated cotransfection of wild-type (WT) p38 kinase and constitutively active MKK3b reduced infarct size (26+/-3% vs. 47+/-4%, P<0.05 vs. LacZ-treated control) associated with improved ejection fraction (66.9+/-5.5% vs. 44.4+/-4.0%, P<0.001), fractional shortening (30.2+/-2.1% vs. 19.7+/-2.2%, P<0.001), and decreased left ventricular diastolic diameter (8.5+/-0.4 mm vs. 9.5+/-0.2 mm, P<0.01). p38 kinase gene transfer increased capillary density (2423+/-107/mm(2) vs. 1934+/-86/mm(2), P<0.001) and resulted in microvessel enlargement in the ischemic border zone. Apoptosis (35+/-7 vs. 69+/-13 cells, P<0.01) and fibrosis (16+/-3% vs. 34+/-8%, P<0.05) were reduced, while the number of c-kit positive cardiac stem-like cells remained unchanged. These results indicate that reduced p38 signaling predisposes to adverse postinfarction remodeling. The rescue of failing myocardium with p38 kinase may be a potential new therapy for heart failure after myocardial infarction.